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(57)Abstract: 

PURPOSE: To eliminate pitching and yawing of mover, caused by positional difference 
between excited pole tooth groups upon inversion of current flow through a driving coil 
for the purpose of driving a linear pulse motor, by interposing one more pole tooth group 
between the pole tooth groups to be excited and specifying the areal ratio between them. 
CONSTITUTION: Areal ratios, i.e., RxS:QxS:RxS, between pole tooth groups 2A, 2B, 
2C and 2D, 2E, 2F is set at 1 :2: 1. When current is fed to a driving coil and flux of the 
pole tooth groups 2A, 2C and 2D, 2F is enhanced, cross point of diagonals of a rectangle 
defined by the centers of the pole tooth groups 2A, 2C, 2D, 2F is the center of attraction. 
When the flux of the pole tooth groups 2B, 2E is enhanced, the center of the pole tooth 
groups 2B, 2E is the center of attraction and when the flux of the pole tooth groups 2A, 
2C, 2E or 2D, 2F, 2B is enhanced, attraction force of the entire pole teeth functions at the 
central position. Consequently, forces causing pitching and yawing of a mover are 
cancelled resulting in a stabilized operation. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 
[Date of requesting appeal against examiner's decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1998,2000 Japan Patent Office 



http://wwwlTpdl.jpo.go.jp/PAl/result/detail/main/wAAAal8047DA4042 



02/12/2002 



(x9)B*ffl«rWff cj p> (12) ^ ^ ^ (A) (iDmm^^Am^-^ 

#^¥4-210768 

(43)4iMB ¥^^4^(1992) 7^31B 

(sDint.ci/ miBn ffp^&mm^ f i ^wmmti&m 

H0 2K 41/03 B 7346 - 5H 



(21) ta^R»^^ 


WW¥2-" 401780 


(71) taw A 


OO0165033 








ffAB^cttftfl^^dtt 




iFjsR2^(1990)l2H13B 




fi^A^±G3?tf:^'^ef^&32«i& 






















































<74)«JaA 





_i 

(54) t3«§qo€«:] 'J r:7'/l;l'X^— ^ <0K.Cf«li6 



(S7) mm 

-^'«»«fe.c.'«a-c*-3T. «io5fittaift»t«2<ofia)s 

«6»i:«ltf|»=d]iW«»figL./i»3C0Eaa«»2 B, 2E 
8¥t<0-t4a-en©Jtj)fill8SWffi«Jt«:a»i 1 Jt2 3W I (CU 




X 

ffi n -en [al ^? n Xi: JE « 13 -f -^P t € -5 ' J r / 1 

[111^^2.] mm^^i. »2^i:x^mz(DmmMf^^ 

[0 0 0 1] 
[0 0 0 2] 

EI4(?>MIWSI4i5<ttK(a5 (a) , (b) COm^&'^iTtfcMfe 
L.A:S0^M*P 1 2 A, 12B, 1 2 C. 12D^^L.T 
L«* (n-f (1/2) ) P (nflffiK) WnfettBTafe 

+ (1/4)) p«n. |p|U<i5jt[f:;5iftogg|«r?Kffi« 

ffif I 2 D^imai«»l 2 AiCittU-CK (n+ (3/ 

4) ) pi»n^<<tB(c:EB$nTt<^^, cci-caiffi-fi&p 

12 A, 1 2 B«:®»iaS"r^ie«l=l-f ;H 3 A. 13B 
fri. I 2 A (Xttl 2 B) «:a^7lC:Xma 1 o 

l5l5S«;JKift3< Jj/ 1 3 A (X^il3B) <??iaEimic<fc 0 
d&^fclpj^fw. S3t«i«Wl 2B (XVai 2 A) &3S^^ 
^I33E^ 1 0?3am«r«[«in<;n 3 B (Xm 3 A) 

«6tcaifi*»l 2C. 1 2D*aa5T^«»3i';H 3 
C. X 3Dtt> 2C«ii^*:AfiB[Sl6QJK5R 

■fe, 1215 (a) 0<30JK»jD-r;H 3 A. 13 



(2> it#Bfl¥4 - 2 1 0 7 6 8 

[0 0 0 3] 

CCDlK3S«:!6a6A:«&fr, a«g«rWl2A. I2C(C^ 
iWF:^ i3tt«*«f 1 2 B. 1 2Dt:omj^^^ise>fe« 

fiSSSrS^l 2 3. 1 2V\zm^ni)m<<D'V. ^ 

if «ia«Pl 2 Ai: 1 2D3t^i. i^aiSSIl 2B^ 1 2C 

3JSi::»D3gU?^t;!)^6P/4tJ-::>»I()'r^/i8i)lc. ^-i^ 
[0 0 0 5] 

cfcZ/»2«)fi0lffi*»^, m2a»143J:tXm2(DmS*P 

t&^^^frtfiirsam 1 (ommmrnhmfm 3 co{ss^i^«^<h 

ffl»2^1K:UT^^'5. 
[0 0 0 6] 

coo 0 7] ^ji^«iB4co«®ic:ma 

«»2A. 2B. 2C. 43<fct?:iSEEffi«»2D. 2 E. 2 

i: 2 B i:C0f5.1IWL 1 :fe<fc^Xma*f^ 2B ^ 2 C ^(T^WSS 

Cn+ (1/2) ) PTSi-3& (ntiaSSc) ♦ 
CfiSffi*i^2 Di: 2E<i:05WIS«L2*JJ;z:/aj[^^S^ 2E 
t 2 Fi:a)rflW5L 2 t>»U<, L2- (n+ (2) ) P 
7r*^» ^fe, ^ft:;4fffi3C9®«T?aa«W2 A<i;2D<^) 
WRSMl, 2 Bi:2 E<DfW3fiiSM2. 2 C 2 F CDWPSSM 
3fi^U<, P/4/fttrnTl'i ^. ^;fcSttffi*P2 
A. 2D. 2 C, ZF<D^W(OmWtm'l^^^* Tf^ty 

50 2 Ecr)«MCD[SWiA9U<, ^:COJ^?I^CD^3ZICO&S 



370— 



(3 

J 

^m'B2 ^7&<^o. ^^fls^&i^taar^f^jiA/ 

CO 0 0 9] *(C2(s:*a&^]<0«!lf^«:a^-r^. 
;P3A, 3 BfA, WH»W2 A^,2 C&a-5*Afia^l 

c;oQ^:^ ^ e ^ {Closet £ 2 B ^ii 

»2D. 2F<?>?a3K€:5S4e)ft:^*wrt, affi«P2 A, 2 
C, 2D, 2 F<3r)^n'fnO*C>?2^<fP*ft:;9J^i7>7lPt^« 

*P2D, 2 F. 2 B<73fi^SC€:»^;t^{C^. itJcmffi 



4*1513^4 - 2 1 0 7 6 8 

[0 0 I 01 ;;tfctC3^%g^<Dlp 2c?:>3IM[fii*j^e3icjc 0, 

CO 0 1 11 

[SI X 1 1 w3feM^ji£>5'r u /tji/x^- 

CejSj 3f5:«g^co»2COS|j!60«i<Oj|5MEI-C^'S. 

1041 «*cD'J::::r/^;i^X^-:S^cr)|*'Cv«jE<75JKeflia 

2 J^itl^ 

2A-2F (KSffi^ 

3 A--- 3D I^Jto3<;i/ 

4 eKJ^^IS 



371 



(4) 



*^Pfl^4 - 2 1 0 7 6 8 



[I^ 1 ] 




4 * 






m2] 





—372— 



C5) 



cms] 



1^m^4 ~ 2 I 0 7 6 S 





f3D liOSPt-^* 



1 \ 




L ^01^ y2)p 




—373— 



a 



PTO 03-1093 



Japanese Kokai Patent Application 
No. Hei4[1992]-210768 



CORE STRUCTURE FOR LINEAR PULSE MOTOR 



Yoshimori Tajima and Masami Nirei 



UNITED STATES PATENT AND TRADEMARK OFFICE 
WASHINGTON, D C. DECEMBER 2002 

TRANSLATED BY THE RALPH MCELROY TRANSLATION COMPANY 



* 



1 



JAPANESE PATENT OFFICE 
PATENT JOURNAL 
KOKAI PATENT APPLICATION NO. HEI 4[1992]-2 10768 

Int.Cl.l»'^: H02K 41/03 

Sequence No. for Office Use: 7346-5H 

Filing No.: Hei 2[1990]-401780 

Filing Date: December 13, 1990 

Publication Date: July 31, 1992 

No. of Claims: 2 (Total of 5 pages) 

Examination Request: Not filed 

CORE STRUCTURE FOR LINEAR PULSE MOTOR 
[Rinia parusu mota no teshhin kozo] 

Inventors: Yoshimori Tajima and 

Masami Nirei 

Applicant: 000165033 

Gunma Nippon Denki K.K. 

[There are no amendments to this patent.] 

Claims 

1 . A core structure for a linear pulse motor characterized in that in a core structure for a 
linear pulse motor having a permanent magnet, a first magnetic pole tooth group and a second 
magnetic pole tooth group provided at respective edge parts of 2 cores which sandwich the 
aforementioned permanent magnet, and driving coils wound around the respective poles of the 
aforementioned first magnetic pole tooth group and the second magnetic pole tooth group, 

a third magnetic pole tooth group is provided between the aforementioned first magnetic 
pole tooth group and the second magnetic pole tooth group to create a convex part, and the ratio 
among the areas of respective tip parts of the aforementioned first magnetic pole tooth group, the 
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third magnetic pole tooth group, and the second magnetic pole tooth group is set roughly to 

1:2:1. 

2. The core structure for a linear pulse motor described under Claim 1 characterized in 
that a magnetic pole tooth plate created as one body with the aforementioned first, second, and 
third magnetic pole tooth groups by applying etching to a thin plate is placed tightly on the top 
surfaces of the 3 convex parts of the core having the aforementioned convex parts [sic. 
redundant], and they are created into one body using a resin. 

Detailed explanation of the invention 
[0001] 

Industrial application field 

The present invention pertains to a core structure for a linear pulse motor used for driving 
a head of a magnetic disk device. More specifically, it pertains to a core structure for a linear 
pulse motor with an improved primary core structure. 

[0002] 
Prior art 

As for the core structure of a conventional core structure for a linear pulse motor, as 
shown in the unfolded diagram in Figure 4 and the side view and the plane diagram of its 
assembled condition in Figure 5 (a) and (b), magnetic pole tooth groups 12A, 12B, 12C, and 12D 
having areas of the same size are provided on cores 12 and 14 which are placed so as to sandwich 
permanent magnet 1, magnetic tooth group 12B is positioned at the distance of L = (n + (1/2)) P 
(P is an integer) from magnetic pole tooth group 12A in terms of its distance in the direction it 
can move when the teeth pitch of the magnetic pole tooth group is denoted as P, magnetic pole 
tooth group 12C is away fi-om magnetic pole tooth group 12A by M = (n + (1/4)) P, and magnetic 
pole tooth group 12D is similarly away from magnetic pole tooth group 12A by M ^ (n + (3/4)) P 
in the direction it can move. Here, driving coils 13A and 13B for exiting magnetic pole tooth 
group 12A and 12B are connected in such a manner that the magnetic flux of permanent magnet 1 
which goes through magnetic pole tooth group 12A (or 12B) is intensified by the magnetic flux of 
driving coli 13A (or 13B), and the magnetic flux of permanent magnet 1 which goes through 
magnetic pole tooth group 12B (or 12 A) is offset by the magnetic flux of driving coill3B (or 
13A). Similarly, driving coils 13C and 13D for exiting magnetic pole tooth group 12C and 12D 
are connected in such a manner that the magnetic flux of permanent magnet 1 which goes through 
magnetic pole tooth group 12C is intensified by the magnetic flux of driving coil 13C, and the 
magnetic flux of permanent magnet 1 which goes through magnetic pole tooth group 12D is 
oflFset by the magnetic flux of driving coli 13D. Alternatively, they are connected so as to perform 
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the opposite functions. That is, the magnetic pole tooth groups were arranged in such a manner 
that movable member 1 5 was able to be move by P/4 at a time by inverting the directions of 
currents applied to driving coils 13A and 13B and driving coils 13C and 13D of stator 10 in 
Figure 5 (a) alternately. 

[0003] 

Problem to be solved by the invention 

In the case of said magnetic pole tooth group arrangement of the conventional linear pulse 
motor, because an absorbing force is acted upon magnetic pole tooth groups 12A and 12B when 
magnetic fluxes of magnetic pole tooth groups 12A and 12C are intensified, and an absorbing 
force is acted upon magnetic pole tooth groups 12B and 12D when magnetic fluxes of magnetic 
pole tooth groups 12B and 12D are intensified, pitching in the movable direction is generated of 
the moving member. In addition, because magnetic pole tooth groups with intensified magnetic 
fluxes are present diagonally when the magnetic fluxes of magnetic pole tooth groups 12A and 
12D or magnetic pole tooth groups 12B and 12C are intensified, there is a problem that yawing in 
the movable direction was generated of the moving member. 

[0004] 

Therefore, there was also a problem that because the moving member moved by P/4 at a 
time while repeating pitching and yawing alternately, the stopping accuracy was deteriorated 
when it was to be used for head driving. 

[0005] 

Means to solve the problems 

In the case of the core structure for a linear pulse motor of the present invention, in a core 
structure for a linear pulse motor having a permanent magnet, a first magnetic pole tooth group 
and a second magnetic pole tooth group provided at respective edge parts of 2 cores which 
sandwich the aforementioned permanent magnet, and driving coils wound around the respective 
poles of the aforementioned first magnetic pole tooth group and the second magnetic pole tooth 
group, a third magnetic pole tooth group is provided between the aforementioned first magnetic 
pole tooth group and the second magnetic pole tooth group to create a convex part, and the ratio 
among the areas of respective tip parts of the aforementioned first magnetic pole tooth group, the 
third magnetic pole tooth group, and the second magnetic pole tooth group is set roughly to 
1:2:1. 



[0006] 

Application examples 

Next, the present invention will be explained in reference to figures. Figure 1 is a slanted 
view showing an outer appearance of the product completed by fixing a primary core of an 
application example of the present invention using a molding resin. Figure 2 is an unfolded 
diagram showing the constituents of the first application example of the present invention except 
for the molding resin. 

[0007] 

In the application example in Figure 1 , upper surfaces of magnetic pole tooth groups 2A, 
2B, and 2C and magnetic pole tooth groups 2D, 2E, and 2F are exposed at the surface of molding 
resin 4 while arranged in parallel in the movable direction. Here, distance LI between magnetic 
pole tooth groups 2 A and 2B in the movable direction is equal to distance LI between magnetic 
pole tooth groups 2B and 2C, and LI = (n + (1/2)) P (n is an integer), provided that P represents 
the pitch of an individual magnetic pole teeth. Similarly, distance L2 between magnetic pole tooth 
groups 2D and 2E is equal to distance L2 between magnetic pole tooth groups 2E and 2F, and L2 
= (n + (2)) P. In addition, distance Ml between magnetic pole tooth groups 2A and 2D, distance 
M2 between 2B and 2E, and distance M3 between 2C and 2F in the movable direction are equal 
while they are shifl;ed fi-om one another by P/4. In addition, magnetic pole tooth groups 2 A, 2D, 
2C, and 2F have surface areas of the same size. That is, assuming that the length of the short side 
of the rectangular surface area is R, and the length of the long side, the area is R x S. On the other 
hand, magnetic pole tooth groups have surface areas of the same size, and the area is Q x S, 
provided that Q represents the length of the short side of said rectangle, and S represents the long 
side. Here, the ratio among the areas of magnetic pole tooth groups 2A, 2B, 2C, 2D, 2E, and 2F, 
thatis, RxS:QxS:RxS, is set to 1:2:1. 

[0008] 

Next, configuration of the present application example will be explained based on Figure 
2. As shown in Figure 2, the present application example involves permanent magnet 1 along with 
magnet 2 (on the right in the figure) having aforementioned magnetic pole tooth groups 2A, 2B, 
and 2C on either side of permanent magnet 1 and magnet 2 (on the left in the figure) having 
aforementioned magnetic pole tooth groups 2D, 2E, and 2F which are placed to sandwich 
permanent magnet 1. In addition, driving coils 3 A and 3B are inserted respectively from 
permanent magnetic pole tooth groups 2A and 2C and wound at prescribed positions. Similarly, 
driving coils 3C and 3D are inserted from magnetic pole tooth groups 2D and 2F and wound at 
prescribed positions. 
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[0009] 

Next, operations of the present application example will be explained. Driving coils 3 A 
and 3B are connected in such a manner that the magnetic flux of permanent magnet 1 which goes 
through magnetic pole tooth group 2B is oflfset when excited so as to intensify the magnetic 
fluxes of permanent magnet 1 which goes through magnetic pole tooth groups 2A and 2C, and 
driving coils 3C and 3D are connected in such a manner that the magnetic flux of permanent 
magnet 1 which goes through magnetic pole tooth group 2E is offset when excited so as to 
intensify the magnetic fluxes of permanent magnet 1 which goes through magnetic pole tooth 
groups 2D and 2F. When the magnetic fluxes of magnetic pole tooth groups 2A and 2C and 
magnetic pole tooth groups 2D and 2F are intensified by applying currents to the driving coils, the 
intersection of the diagonal lines of the rectangle created by the respective centers of magnetic 
pole tooth groups 2 A, 2C, 2D, and 2F constitutes the center of the gravity of the absorbing force; 
the center between magnetic pole tooth groups 2B and 2C constitutes the gravity of the absorbing 
force when the magnetic fluxes of magnetic pole tooth groups 2B and 2E are intensified; and the 
absorbing force of the entire magnetic pole tooth is at the center position also when the magnetic 
fluxes of magnetic pole tooth groups 2A, 2C, and 2E or magnetic pole tooth groups 2D, 2F, and 
2B are intensified. Therefore, forces responsible for the pitching and the yawing of the movable 
member are offset, so that stale operations can be achieved, 

[0010] 

Next, a second application example of the present invention will be explained using Figure 
3. Figure 3 involves magnetic tooth plate 4, for which the 6 magnetic pole tooth groups of the 
first application example are made into one body, and core 22. Magnetic tooth plate 4 has a 
configuration in which magnetic pole tooth groups are created at a prescribed pitch on a thin plate 
by means of etching and attached onto cores 22 which are placed to sandwich permanent magnet 
1, and said [parts] are made into one body using a resin as shown in Figure 1. Its electrical 
operations are identical to those in the first application example. 

[0011] 

Effect of the invention 

As explained above, because a third magnetic pole tooth group is provided between 
magnetic pole tooth groups to be excited, and a prescribed ratio is selected as the ratio of their 
surface areas in order to invert the currents applied to the driving coils to drive the linear pulse 
motor, the present invention offers an effect that the pitching and the yawing created due to the 
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difference in the positions of the magnetic pole tooth groups excited can be eliminated in order to 
assure stable operations. 

Brief description of the figures 

Figure 1 is a slanted view showing an outer appearance of the core structure for a linear 
pulse motor showing a first application example of the present invention. 

Figure 2 is an unfolded diagram of the first application example of the present invention. 

Figure 3 is an unfolded diagram of a second application example of the present invention. 
Figure 4 is an unfolded diagram of the core structure for a conventional linear pulse motor. 

Figure 5 (a) and (b) are a side view and a plane diagram showing the assembled condition 
of the conventional example. 

Symbols 

1 Permanent magnet 

2 Core 

2A-2F Magnetic pole tooth group 

3 A-3D Driving coil 

4 Molding resin 




Figure 1 



Key: a Movable direction 

2A-2F Magnetic pole tooth group 



7 



4 Molding resin 

R X S Respective areas of magnetic pole tooth groups 2A, 2C, 2D, and 2F 
Q X S Respective areas of magnetic pole tooth groups 2B and 2E 




Figure 2 



Key: 1 Permanent magnet 

2 Core 

2A-2F Magnetic pole tooth group 

3 A-3D Driving coil 



T 



8 




Figure 3 



Key: 1 Permanent magnet 

3 A-3D Driving coil 

4 Molding resin 
22 Core 
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Figure 4 

Key: 1 

12, 14 
12A-12D 
13A-13D 



Permanent magnet 
Core 

Magnetic pole tooth group 
Driving coil 
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Figure 5 (a), (b) 
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12A-12D 
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Movable direction 
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Core 

Magnetic pole tooth group 
Driving coil 



